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Abstract not available for JP 2004524668 (T) 
Abstract of corresponding document: GB 2374723 (A) 

A reconfigurable scanning electron microscope (RSEM) 100 comprising: <SL> |/^ 
<LI>(a) a gun assembly 110 and electron optical column 120 for generating an Jr 
electron beam 600; <LI>(b) an electron detector 550 for detecting emissions 
from the sample 190; <LI>(c) a display 170 for generating an image of the 
sample 190.; </SL> The RSEM 100 is distinguished in that it further includes 
aperture bearing members 500, 520 each member including an associated electron- 
beam transmissive aperture, for at least partially gaseously isolating electron optical 
column 1 10 from the sample 190, thereby enabling the RSEM 100 to be reconfigurable 
as a high- vacuum scanning electron microscope and also as an environmental scanning 
electron microscope, the RSEM 100 being reconfigurable to include no aperture 
members, one aperture member 500, 750 (see fig 2) and a plurality of aperture 
members 500, 750, 520, 850, 860 (see fig 2). 

The EPO does not accept any responsibility for the accuracy of data and information originating from 
other authorities than the EPO; in particular, the EPO does not guarantee that they are complete, up-to- 
date or fit for specific purposes. Description of corresponding document: GB 2374723 (A) 
<Desc/Clms Page number 1> Translate this text 

SCANNING ELECTRON MICROSCOPE Technical Field of the Invention The present invention 
relates to scanning electron microscopes (SEMs). In particular, but not exclusively, the invention relates 
to scanning electron microscopes capable of operating as environmental scanning electron microscopes 
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(IS^f) itgf?n«lfy^;M 9 0*tO„ R S EM 1 0 OliJ tf yX;i> 

1 90fc/W7X«<fc*fflilfl?-Sfcii>©/W7;*l8£«200fc. 0c 7 -fe y X 'J 1 1 OK 

^^7x«fi[*ffliip-rsfci6©ia5afE <eht> 112 1 ottt^tso 

[ 0 0 3 5 ] 

37i>l 2011, WOil»'M^>X 2 2 0 t> T^OfIi'M/>X 2 3 0 t, 
fc , l7t>7*U 1 1 0 6 ia < , * y ;S 1 4 0fcifil^M*f^U<yX 2 4 0fc;&^tr 
„ »*bvX2 2O*«fctfZ30ttft*©»i|-fc«J:St,©-ea5D, *U>Xtt*8t53>T 
rt/#fifctt*$fcttfttt©tt5[@Bfc*£Cj,, **OI/>X 2 2 0 i«fctf 2 3 0 ®5IB« 50 
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fc* £ rtT 5i«5*^ti tic <fe oTItfffcJKjSi©^ 

[ 0 0 3 6 ] 

RSEM1 0 OfiO*9»OfflIS8iBtttTtB«4*i5. 
[ 0 0 3 7 ] 

*7t>7»J 1 1 0, 3 ^ A 1 20, 2ft ffU 1 3 0tJ:tfft^l 4 0li, il^^l 
©»fitekLTftfc*4K««Sft,.H*;&ft*J:5l«:, g£7-fey:/y l l Otfilfe© 
US, 40^a»teOSai5{i:?*iSo ©t7-fe>7y 1 1 06J:tf37Al 

1 5 0£gi?n5„ flE7-b >^ 'J 1 1 OH. *©BtffitfEHTM2 1 OCtHi^^? ID 
T,fc«aWfc8«sna. M 2 l O ©IEtH;tjaSi?T 2 H RSEM10 0OK«ttlcS 
i^ft^o EHTt|210tt, 5 0 0 V~3 0kVOfn?Sftb||8(ll*iffi*t.ft 

[ 0 0 3 8 ] 

«7-t >7 'J 1 1 OH, kK&, ^^X7V7-ftt?x;-^ 3 0 0 ^ffl 

V> £ „ l/icLfttf6, 7t>?'J 1 10li> ft if ft H , ^^fy^ti?^3 

0 0T1iS<, !61ri;taS$fctt*?«*taaafc«J: s Afflfc^ > * > ( L a B 6 ) IBS*? 

ttffifctJfp-rSOfcjavSfe*©** — *>!/ hfg 3 1 0£#tr D ?6t, T-fey^'J 1 

1 OH, ^Kft£&i&Sffi-?££|i&C&3 2 0 2:^-*, £ ©HSttS 3 2 0 H<££>?L 3 20 
30?t»> cO*^?L3 3 O^IoT, x$9ir 3 0 0 ttBS Hftf ? H!- A 6 0 

2 0tfilt5 o KlfPtfe^Ttt, *?tT-A6 0 0 H, IIII3 2 OS 
itf^i-^Jl/htiS 1 0©?tlftlti^T> X$-^ 3 0 0I0TS> 3-2 0mm 
©*-^©iSEKT?, £g£C„fcj£j&#£.fr-«:5ft3„ 
[ 0 0 3 9 ] 

b Aumrtyzrv 1 1 ofcitsjg^sftT, mtt*K% rnzmMK \ o _6 to 

r r JKT©*-^©*Hffifc-rS. COi^ftlK^li, ±3S © * x h «ff 3 1 0 
4:»S«S 3 2 0 fc©WP«jl[*||36l«*»f * »J X**H»L, »ftj&ifr©ft^x. 

[ 0 0 4 0 ] 30 

*fft b>X 2 4 0H, 2 4 0 ©MM 3 7 0fc:fcttS8l#?LtC&j£*6'fc-£*S^ 

t-A*4St«J; 5ftttRrffi**8E:i^/U#«3 50*s«fctf«a[®B360*Str. 
^«@{Eg 3 6 0 li, !fH( H, *aSfctt«K*»5«^Sn*. UVX 2 4 0 © * # 
7 Tit, BlKS?n5J:?lc, * > 1 9 0 K: T X t* & <fc Y $ft fc: & -p T tT - A 
fcfilfcS-eSCfcOTffS 2 ffl © 7 'J l/yXr7UH 3 9 0 a J: Cf 3 9 0 btiOl 
JftJ^tfi-73 8 OtfgUn^. f7P^ 3 9 0 a£itf 3 9 0 b tt$H 
X7hl 6 0(Cgi?tl, C©^j6a- <y h 1 6 OiilftlSSI 1 7 OfcSftSft*. 
[ 0 0 4 1 ] 

P>X 2 4 0 H £ £ C©3#«|U>X240©-#{fc*ft;fcaS$J"T?fc»K 
iilffa7O^Sftli7;K-nT*5TS7"U-h 4 0 0 *4lJ 1 T 7? 7 b - b 4 40 
OOtt, i5CiSn«.t?IC, fKMlsJgS 3 6 0 (DTm&fticWttlf t> ftZ . TSXU- 
h 4 0 0 iiB 3 6 0 OTffi9»tB, iloftJ&JcS^-fvy^xfA 1 5 0 ©sK- J- 

Cfcg^Jtl5^ff©^i4 1 O^lStS, 
[ 0 0 4 2 ] 

3 7 A 1 2 Oli, ±*©7;^f t»S8«5 O 0{C*tf5g 1 07^-? t LT<0 

4 i otfft*7?'jy^sn3. aicKiia*n«j:3t. rs e m i o o ©»ff 

[ 0 0 4 3 ] 

MfC, 4 1 OH, T*©7^-^ + «SSP«5 Z0lLtinS2O7^-ft«^ 50 
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LTO»fty;W 4 0tIftA77'J>'^2tl5 0 R S EM 1 0 OOlffOSSt- H 
[ 0 0 4 4 ] 

«?&ttj§s 5 5 0 & - h 4 0 0 ©T75Eg*£ftSo & Hi 31 5 5 0 6 ©fl^ffi 

jinmmm2 8 ooA^tgi^ft, ;:©it«@g§28o©ffl;bii, g^iti 7oosfi 

SBA*fcJS^?n5, *>y/H 9 0{±A^7'Xfg4§§2 0 0C>mffl*4S?P 1 ^*^ 
WK»8?ft, 7Xfg£g§ 200<DMiSt^iEm^^?P z fiRS EMI 0 0 
ItitSSSftS. 40tt, ^ & < £ £ SB # « £ * ^ 1 4 0 % M "f 3 fc 

J60lS#y^->XxAl 5 0O^-hD{i:^^?n5c 'W7Xf§£i§2 0 0 «:. j£g 
?tiftt? :/ n Jg 7 ;b l 9 0A^tlliSS 5 5 0 lc fil Tftffl £ ft S 

Dna«*Sfca6E» t>^H 9 0 k&&m 5 50fc©IBK:*ff*4jS-rsJ:3»ffRrfll 

[ 0 0 4 5 ] 

L 0 0CBffCO^TEI«ftS. 
[ 0 0 4 6 ] 

RSEM100«t^U-M> ft^U 40£*S[fffciISEU ^-VV^l 40O7 
*-feXK7*B*, RSEM1 0 0 ©ffiSS * ft Rl «l & X x - S?± ic V V 1 90 

0 *K£T*. ^y^i/Xf Al 5 0tt$ft, 1 40^1~ 4 0 0 PaOfffl©Ej] 

E, 37il 20OfiSM*l 0~ 5 ~ 1 0 ~ 6 T o r r <D * - ? <D frjlfc . fro, 17* 
^7 'J 1 1 0 Ortttffig* 1 0~ 6 ~1 O-'To r r©«H<!DBE*lcST?»* , r*. 
[ 0 0 4 7 ] 

^^"f; *^b-?(iEHTti|2 1 O^fW^tT, EHTtffi5l>7^ 3 0 0 t-| 
X.3„ ^{C^ f<l/-^ttx57^ 3 0 0 ^iPitT> ^-CfrP,, — *;H«mffi3 1 

0 £H&ttff3 2 0 i:^HE*U«^«^E«fcoT^^*^t>^6ft5^m : ?*atB?-y: 
^atLT, XMj£C 0 fc:jS£tf£5H?£-A 6 0 OSfJEtS. # ^ T? , 

f(f-i,6 0 0 $:lIS^Tll ft fcS3S«C J: -5 nft 

fc, ^--^b-^a, I&M&ftTTT} l^X 2 3 0 *ffl«LT«|?££ 15?*, ^C%fflo 
TEIt5i?K-i 6 0 0**^*«TS2©*/|^?ftfcS5JI«C 2 *}gjaS-a:*J:5 
t-TSo BII«TSai/yXZ40«fl8LT, I^MtiM 3 7 Ofc 

insi:£i;?tsj;9fc'r3o t? if- a 6 o o itm 2 <Dmm c b ese u 

^ n - 7 3 8 0 D If- A 6 0 0 1 «i<0f7 1^^? 3 9 0 a^ffljS 

©f7l/^ 3 9 0 bfclt5. Lfti^oT, H»f7l^^ 3 9 0 aJ:l2<!)f7I/ 
^#3 9 0 b£<Dffl-&-fc!:}C < fc»K t£ - A 6 0 Offa-7 3 8 0 <D * 5>iffim* Mm? Z> 

ic ctizmvrc K> m75 [pjK-f e. ifeotsa #«irtifc a § 0 #^t-, tr- a 6 o o 

UVX 2 4 0 OlSIWl^%^-r5?a-7 3 8 0 ©TSSS^SI * «) » . ±7? 
©7;1-f +gH« 5 0 0 «7A-f ttlL, ^©tp^il^TSo tf-A 6 0 0fcU 3 1 ft 

C <D7n-7tt. •9-y^;l/190Efc^Tm75StSL*J c fcO : 2^«?^4^L, £ ft5>it? 
fi, /W7X«££ 2 0 0 fc± ^Tfefc 5 £ft*/W7X«(ftfc J: »> tt CfrftT» ftttigg 
5 5 0 tI«U M^s d *t,fe5-*-. M S d ttiH«S 1 BOEfibD, ^CTtifS^ft 
T\ *fJSTS8«£ftifc*i#AS a *£lSi-5„ tff fS 2 ft fc {I *f A S d W: , SI^M 1 70 

o^jiiiA^tg^jns. iiin 7 o*^at©fci6E^s^.^^ h 1 6 oizmm 

£ ■£ * ttHL,l:Df7U>iii goaSitfi 90bfi«Biiti5fc, fy7;H 9 0O 
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tircwmtfi, * (DmmcoTctbizmmmm 1 9 o ±k&$.z nz a 

[ 0 0 4 8 ] 

H © ft #> fc x ft&tflc. R S EM 1 0 0 ^SIS S E E S E M 

*?ISl?t5i5t1-SfeJ6t, ±#©7 — + 5 00J3«fctf"F^FO7/<-f- + t» 
W 5 2 0 *SIR«lci8mbRrffit:-rsi:i:4it*V'»k:^?iJTf*ac SfSMl43I» Lt^ 
3 0 CHI, »fls©»l©t-F-ett» ±#0 7<*-* + »*# 5 0 0 * ±tf"F#©7^ 

— ^ + #**5 2 0£fcfefcJgf5U*T\ i*4 0 0 0 Pan'OffiT'f^Al 405rib 
f^?**Cfc*nriUE"r«. -t#07><-*-*»#5 0 0 33<fctfT7J©7^-^-\'gf5#5 

RSEMl 0 Ofif ffilltLTlitSo |ffOS2«t- KTtt, 
_t7J©7M- i 7 L -Vg|!# 5 0 0 £&*&ttH-T\ 1*3 0 0 P a*?OffATf 1 4 10 

o*»f¥**sc:k*nrt6li:'r«. ±7f©7/1-3 L *g&#500 fi, RSEMlOOfit 
EAI8i:LT«lit8. »ff<D»3©*-FT*ii, ±Sfl)7/<-f t»# 5 0 0 * itf 
T2f©7><-*- + »#5 2 O^^ttMlt, 4 0 AM 0 ~ 6 T o r r ©*- 

^©filll^ffT'feSSeiOS EMhLTRS EM 1 0 OfcftftS-frSCfcfcnTlSlfcf 
So |ff<0j|4Ot-Ktt, T#©7><-* + S#520£tt*fitt#«»3-fctt3l£Rr 

[ 0 0 4 9 ] 

T2f© 7 + 5 2 0 tB^tfc. ^11^^X2 4 0 14* D H^ftBEIi f 

9 04i2t2ft*«)7D-7tfJ:!l*2<4S. C © <fc 3 ft i 0 JE AE R © « 20 
7/<-^t»tt5 0 Oftitf 5 2 OtfkfeKBWW-StlfcR S EM 1 0 OOftttfcJt^T 

«fct>£<©i&8t*i!K-?*,oT, MibvX2 4o *a«-r &s. 

[ 0 0 5 0 ] 

ISAM 0 0~ 4 0 0 /»mffl7;<-f t^WliJfcffl^S^tfT'tStf, »W3#tt» »S 
L < USStfUftnic 2 0 0 /tm©7^-^-V*RSEMl 0 0tRtfSJ;5J:*C7^ 

— ^ + W#5 0 0*»ffUT^3. H tit t , iitf 2 0 0 /im~ 8 0 0 /imO7^-f t 
JfcfffllfcfflVSCfctfT****, »*L<aift*i5 0 0 (imO7;^f t* 
RSEMl 00fcfitt*«fc 5 T75©7/^-5 L -Vg|5W 5 2 0 *RfH,T^So 

[ 0 0 5 1 ] 

±7a ©SB# 5 0 0 *3 itf"F7J©a5M5 2 0©**l* f ftfcfctt57-*--?--*'©itt&*M-t 30 

S z: i: fc .£ 9. y/M 4 0tBff**j»5ff*t|[BtSi:i#T«*cki|i4)»« 
ff* 5 . « I^fii, U>X 2 2 0 , 230feJ:tf240fca«m«[*#*.5U:/ 

XVttMfiSfl (H**r) **<U-*tfHBi-e**J:3lc«tf-LTS»K T7f©7 

* c tftr°%, cnc<fc^ii/>X2 4 otf> ^ffiiRH© / >ft^«?yp-^«r®^i- 

[ 0 0 5 2 ] 

j&HKffiUT, M©R8 in gotlSSfcftainftiiitSJtticttfif 
ft, C tlici 5 -9->7";l/ 1 9 0 ©l/^frft Stt(*j£#t»?-©;K4[£Etf tttt C fc * 6 40 

tlfi?^n§ 0 c©,£TS *»*fctEoT»tt*S«»ftlM*tt, *^7iH 

90$5« bi>ofi9t«fe6lc, l 4 0ttffl}c8i?n^ = 

[ 0 0 5 3 ] 

T43 ►} , T7V^ 3 9 0 a$J:&*3 9 0 bi!)', iSEKS©j££M, fck *tf «*T?ft 
5 k H z STORMS O^Sft^TBttSftS & ffi*ttft«tfttC5n«. 
[ 0 0 5 4 ] 

ftfflSJ 5 5 Ott, ?-r*nft*/P7U-h, IiSffl8tiftfc#«ft»#7l/- 
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[ 0 0 5 5 ] 

i»<D7/N^tSf# 5 0 0 6J:ffT3!i©7/<-f tU*f 5 2 Otf R S EM 1 0 OOIE 
fcfflKT'&S C tAUa^^liSftS, ctl^OgP«5 0 Ofeitf 5 2 0 (i, B2t| 
ILT, «fe t)»«tffil»Sft6. 
[ 0 0 5 6 ] 

®tt 5 0 0 , TSO7;<-f*»# 5 2 0 4 i&m@IS 3 6 0 , T73 7 U- F 4 0 0 *J <fc Xf 

* + U 7ffl# 7 0 0 ^SftS. 7><-^ + *tt 5 0 0 fe«fc tf 5 2 0 & 6tf + U 7ffl 
» 7 0 0 H, £ t£ P3 ffi m T* tb 3 o 

[ 0 0 5 7 ] 

i&fSHig 3 6 0 «, rtffitf^-r.i/^Jplfe J; tf ^ y ~f{t±U £2 nfc*&#7£#2^ 

o ©tf^te** y 7S&& 7 o o<o±(ci^ts. c ©#7«, Mfti^>X2 4 o ©mir 

M*fia6fcar*fc*fc, !Rfi*Si6tLTlI?n? 0 *t'J7S#7 0 0tt»HI 

AfcioTSroiiEfijssns. m^&*ftf±\ ++U7»#7ooa, #7©rt&<fc 
SSSJo^t^, *7tf«*t S^S^WTS J: ?tS«iraxSftS 0 *t'J73!M7 

0 0 MTOf^fifc&BK:, *t'J7S«7 0 0tt, ftWSnjR«Lft«ffi-p, M£ 
nK«Lft«!t03j57ft:»A*nSo U 7*tt 7 o o* J:tf#7tt«Sfc« 

1 HT, *t'J7SS 7 0 0tt*^«fcSlll/yX 2 4 0<O-9fcft« i$RftSn, 
^ c ^^U-^'l^tc £ lift 

[ 0 0 5 8 ] 

* + 'J 7»W7 OO^jflKlH'J'jni^li^SffffiSOtMU ±^^itf 

Cfc*5BBB#ttHfl¥LT^*. $F 3: L < J± , 5 0 0 J: tf 5 2 0 tt * * + >J 7 35 # 7 

o 0'\(!)7;<-?tiHf5 o o *3 «k tf 5 2 o©J*g*»tffit&UX**»tf-*;fci&fc, 
*+U7»# 7 0 0 kttS45#R*»BI!a?ft5. 
[ 0 0 5 9 ] 

+ 1-U7ai# 7 0 0 tt", M075>^7 1 0*ffi& SStE l/VXZ 4 

ot^sffAsns^t, 6 o±^ist^^?nsi:t^{i^^4« 0 sift 

Ol* 7 2 0 ^, *t!J7^M7 0 OC^IiciaiPlLT, @B 3 6 0 ©if 6*7©» 
[ 0 0 6 0 ] 

J:S«7M-f tS5^5 O Oli, I3l:^?n§i5t, + + V 7 W 7 0 0 © ± 7? © ft 

it> ±75©7/'S-^ + £is#5 oo©±7SFOWiifct»«4px*n«is*TStai:ai7 2 

OtioT, y 7gBfcf 7 0 0 A tC LRl^fCffi^5tlS„ tt!)7S»7 

0 0 fe<t ±73 ©7^-^+ 5 0 0 DtU 7 2 0«kDT73fc18ffl-f3P3i£&JBiii 

7 3 0 ?t*, Ltl60I7 3 Otfit, **y7SS#7 0 0|*U bfc*^T»»U>X 
®^7flT\ ±73©S**5 00<O«73l«aflDfiE5U*ill« , r5. fc£0j7 2O©fiPi$T-fci, ± 
730»tf«, iES^IIHWKl. 5mm, »SL<ttf|tfl. 4 5-1. 5 5 m m © $S 
HrtTS«rtSJ#77 40*#fSo P3ftt-&^ffi7 3 0©^i^T-«, ±73©7^-^ + g|5 
U 5 0 0 tt , J* * P > X 2 4 OO^l ©7^-^**jl«-rS««iasI?7?L7 5 0 £ # 

0 7 5 0 fcfc, »H((i> IStflHlfitZOO^m, tftfet I 50-250 
;tm©KfflF«3T-feS„ *I4?L7 SOIiSitfJHSJIi: 1 mm, 1" & % $ L 
<{±1. 5 m m ~ 0 . 5mmi!)iei^T*S5. £ © 7L 7 5 0 « , & « fa X , -Y * > 5 'J V 
?\ U-lf 77P--> a V, ft^«Ciil(iSftfe7* hx^fy^, «t tf F y ;Hf 
•v F*fflfc-»**tt«4ft*tt©5fc© 1 O«±fc<fcoTf^ttiti:t^T*t5 0 R S EM 

1 0 0fcffiA6ft5*ii;BLtt©Xgfc«^-rSfcii>«Dfai;aj7 2 0fr6i*lT^**t 
57»# 5 0 0 OT3!i«»^XD9h6««lPltT, 2>\ ? * y A 1 4 0 * 
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ftLT7?-bX?Z>Z tK£K>** l> 7SBtf 7 0 Ofr5±7}©gB#5 0 0 %lR^t C t 
[ 0 0 6 1 ] 

«Mft?L 7 5 0 f±, T7?©7^-^*g|5&5 2 0*fitt«-*S£4 0 0 0 P a fciSVE* 
*OTSC7/?-f t»« 5 2 0 ««»Lm 3 0 0 P a tjfi^IATlffJftS 

6ftS. 
[ 0 0 6 2 ] 

TSO>^-f t«# 5 2 0 S, Iiff*Jl»t2. 5 mm, tSfc?2. 2mm~2. 
TmmOHfiT^Sffi^^S 0 0 * $ ts „ T7j©gf5# 5 2 0 HU 7 0 0 10 

1 0 £l^£? 0 fe U lii 8 1 0 «fc »>T7j?1±, T#©ffi# 5 2 0 tit, *t'J7StJ 7 0 0A| 

«inx«ns»s , r«is±EiaflibT«-&*-e:*te«)K:, rast^jgffi 8 2 0 £^tK cn 

Z<DW 8 2 0 tt, UVX 2 4 0ftT?i52©7^-^*©^;frfo:|3J:tfMit;£ft©fi[tt 

*iE»fcasr*OfcafcfiO. T5OS# 5 2 0 J;t)26tTTii, ftfift£$IBINiic 
EBSftfc 8tt©?U fefc*tffig#HKWfc 1 mm, 0 . 8mm~l. 1mm 

OiHflT?*8l8 3 0tf, gB»5 2 0 ^ » JStIrI fc » * ill I S ft * . Cft6O?L 8 3 0tt 
, T*©aH»5 20**+>J7»tt700fcig(*»S*^, SS4 1 0^^^J-r5<fe5BH 
g£ ft T*CgP# 5 2 0 j;?l?&tTST'a, 8»#>W h > l~0 J U ^ ^ 8 4 0 * 
IR*-T * £ 5 lilOIJtl, C<D;WF> r o J 'Jy^ 8 4 0 li, T7j ©gp# 5 2 0 £ T 20 
I5f\y- h 4 0 0 i:C||fcHai'-*tfeft 6-T «fc o RWih'T^SOT, T7J©as# 5 

2 0t*t'jr»» 7 0 0flESjt»5S^ 4 ft^/M 4 0 6 ffl JH 4 "1 0-\©^#A 
•y XV >^ti, 850T?^£ft«»2©7><-^ir*rt**fc*;£W-nrffii:ftS. teUOl 
8 -1 Ofr&Htlfe-F*©*** 5 2 0 ©JSMTtt, *78 0 0tf£tf9T, 7;<-ft8 
5 O^tffilf fiicSti377f tSftti^ U7fy©^-ft77A 8 6 0©fc*6{c^^-T5 
HffitfftffiSft, Cfl^t75i 8 6 Otirita&lfcs 7 0 fc ±-3T3iBfKl6»*ft*. 2 

5 2 0 %aat»lj)jl£D, S§tJ:oTll?L 8 3 0 ©aa'FS# 5 2 0 «iftlfe0f 5C 30 
[ 0 0 6 3 ] 

»ftl/>X 2 4 0fc8«sn5*t'J7»# 7 0 0 S:5tfl<:7^-^tSi»5 
0 0 £ J; 5 2 ooiUfffiBtfiSn?, T 73 X 1/ - h 4 o 0©"FW©ffitcWf*^6ft 
5ftfflSS5 5 0*«^*ft* o B 4 T ti > ^ + > 1 4 0©±fc^fvf^6ftfcSSfCIUgS3 6 
0 ©T75 ©fiKiS*tf , *©«*fir±fcT*XU- h 4 0 0 *«»Lfctt»T, HiSBrSH 
KTi^nS, SSfcl, Hffifcjgfttt 6ftfc* + >J 7gfl# 7 0 0 & & tf tf ©7^-? + 
S# 5 0 0 6<ttf5 2 0 *?S«n8. tt'J 7g&# 7 0 0 46tft7rt-f + «# 5 0 0 
£ <k 5 2 0 ©ttfl&M: R S EM 1 0 0©£flc»jB:ttf£fcf:oTmgT?*Sfe©©, £ ft 6 
©»##RSEM100©Tfttfctt*Tj±tt»/h«l^Cfctf, B4*5fcfrS, 40 
[ 0 0 6 4 ] 

05Tf±, ±^©g(5tt 5 0 0 &gfr BlTSto CO»S 5 0 0tt. ±» ©fe t H L * Y X 

iOSMA-BCjfLTJIJlfttl 2° ©ftJS^. tSbS 1 0° ~ 1 5° © (E B fc 
«ttiini2 ft s „ m&9 i 0fc8:;fcW;tt/5 0 0te«i«;&DX<*ft5„ ki/^to, Bltf? 
ffitfS&S 5 C SK S T? iE » E fa 04 7 2 o^taiiiitSc: k # H 5! BJ t£ T? ti ft l^fr 6 
•^fe^c %m<D Z ttetf ?L 7 5 0 *R«&»iB*IEMfcHMfc»5iJ*-esj: 
L<, £©Mti:. + ? **&±#©tf# 5 0 0 fcflrfcHftLIc, c 

ft6©W«*»J*bO"3»««tHi*ii», ^ftti, ?L 7 5 0fi±rfl7 3 o^tfetcfS 
»t»# 5 0 0 O-*O«»lE$«*6Tt«. _h 1H ifi £ ft 3 J; ? fcr. JL 7d co gli M 5 50 
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Ofeitf n^A 1 2 O^ffl^THWt 1 0" 7 To r r T'illS t - H © R S EM 1 0 0 
[ 0 0 6 5 ] 

H 6 Ttt» T^©gS#520*if®ST'^-r o 5 2 0 tt, TOJ "Jyjfg40t 
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He plurality of boles arc preferably angularly cqui-jpaced. More preferably. Die plurality 
of holes comprises eight boles as a compromise between evacuation efficiency and 

diameter in i range of O.g mm to 1. 1 mm. More preferably, each of the plurality of boles 



lens. Moreover, imtostoa of the carrier and aperture member! In the objective lens abend! 
preferably not degrade tbe performance of the objective lens. Of critical importance to lh« 
probe forming performance of the objective lens is, be qadiiy of a lower bore of the in 



finish and rMduned to within microns of perfect drcnlariry. Thus, (he inventors have 
appreciated that, in order sot to compromise the performance of the objective lens, the 
13 carrier h preferably retained in the objective lens by means of cold fitting. 

rVforeover, ease of installing and removing the aperture members from the carrier is a 
xler (be rrucroseope movement to use. Hence, the first 
ichtdes a slot feature for engaging with a tool when installing 



en installing or removing the second member from the carrier member. 




30 In the microscope, bictecaltered and secondary ck 
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15 according to the preseal invention it indiraled generally by 100. Tbe RSEM 100 emprises 
u electron gon assembly 110. an electron optical column 120. a differential pumping 

apertrre, a sample chamber 140 and a vacuum pumping system 150. The RSEM 100 



stage foot shown). He RSEM 100 further comprises a bias generator MO Tor applying a 
bias potential to the sample 190, and an extra high tension (EHT) votagc supply 210 for 
applyiug a bias potential to the gun assembly 110. 



25 The column 120 comprises as npper electror 



remote from the gun assembly 110 and near the chamber 140. Hie demagnlryrflg lenses 
220. 230 are of conventional design, each lens enmpriah 



ra] region of 

each of the leases 220. 230, a gap in the magnetic circuit is provided across which an 



(28) 



JP 2004-524668 A 2004.8.12 




Tie gun assembly 110, the column 120, Ike differential region 130 and the chamber HO 
are mounted in sequence together as a vertically orientated stack as shown having the gun 
assembly 110 at Qie top of the slack and the chamber 140 at the bottom of the stack. The 
gun assembly 110 and the column 120 are coupled for evacuation purposes and are 
connected through ports A and B respectively to the pomping system 150. The gun 

EHTsnppry2I0. A positive ourput terminal T, of the supply 210 is conoectnl to a ground 
potential of the RSEM 100. The EHT supply 210 is designed to provide an oulput 
potential which can be varied In a range from 300 vote to 30 kV. 




le anode and Wehnelt electrodes 320. 310 re 
; below the emitter 300. the short distance being in (he order of 3 to 20 mm. 




(29) 



JP 2004-524668 A 2004.8. 12 




of pre-Ieos deflectors 390a, 390b capable of deflecting the beam along x and y axes at the 
sample 190 as illasmted in Figure 1. The deflecion 390», 390b are connected to the 
scanning unit 160, (be scaimmg unit WW being aba cotmected to the display 17D. 



10 The lens 240 father comprises a lower plate 400 of non-ferrotu material, for example 
duraloy or aluminium, which is an integral pan of the objective fens 240. Tbe lower plate 
400 is attached to an underside part of the magnetic circuit 360 as DhBtrated in Figure 5. 
The tower plate 400 and toe enderside part of the circuit 360 define an ijitermediale 
pressure cavity 410 which is coupled to port C of tbe vacuum pumping system 150 for 

15 evacuation purposes. 




Likewise, the cavity 410 Is gaseoujry coupled to the chamber 140 solely through a second 
aperture in a lower aperture bearing member 520. The lower aperture member 520 can 
aha be removed by the operator for certain modes of RSEM 100 operation. 



xtrun detector 550 is mounted bencoth the tower plate 400. A signal output horn the 
or 530 is connected to an input of (be arnpllEer 280 whose output » coupled to an 
Ky moduladon input of the display 170. The sample 190 is efectricaljy connected to 



led to the ground internal of the RSEM 
30 100. The chamber 140 is caujfcd to pc« D of du; vacuum purro^ 
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be sample 190 and the detector 550 for accelerating eb 



5 Opewtion of the RSEM 100 will now be described where tbe RSEM 100 inclodes He 
upper and lower aperture members 500, 520 respectively. 

Tie operator of tbe RSEM 100 vena the chamber 140 to atmospheric pressure, opens an 
access door of the chamber 140 and places the sample 190 on an insulated adjustable stage 

10 of the RSEM 100. tbe operator ensuring thai tbe sample 190 is electrically connected to the 
terminal P, of the bias generator 200. The operator than closes the access door and sets 
the pnrmmg system ISO u»ptinm the chamber 140 to a pressure of snbstaoti^ 
lower. The pumping system 150 also evacuates tbe cavity 410 to a pressure in a range of 1 
to 400 Pa. an interior region of the column 120 to a pressure m the order of Iff 1 to 10 s 

15 Torr and an interior region of tbe gun assembly 110 to a pressure in a range of HT* to Iff' 



The operator then energises the EHT supply 210 to apply an EUT potential to the emitter 
300. Next, the operator applies beating to tbe emitter 300 for emitting tnermionic 
are focused by an electrostatic field established between tbe 



a crossover Q. The operator then energises the upper lens 220 with magnetising 
TCH to establish a magnetic field for focussing the electron beam 600 propagating 
rethrocgh to form a first dernagnlfied crossover image C,. Likewise, the operator 
igjses tbe lower lens 230 with m 



er image C,. Tbe operator also energises the objective lens 240 with magnetising 
for establishing a focusing magnetic field In the gap region 370. The electron 
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deflectors 390a, 390b in combuuiioo 
displacing tbe beam 600 as a passes i 




by Ibe biu potential provided by the bias generator 200 to impact onto tbe de 
and give rise to a signal S t . Tbe signal passes to the amplifier 180 whe 



For flexibility and for enabling tie RSEM 100 to provide the best charaaeristics of a higb- 




mode of operation, both tbe upper and lower aperture members 300, 520 are removed 
enabling tie RSEM 100 to be operated as a conventional SEM where the chamber 140 is at 
a nominal high-vacnorn pressure in the order of 10* Ton. A fourth mode of operation is 
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supporting die sample 190 and cooling it. 

30 Toe liner lube 380 us preferably manufactured from a dielectric m 
fibre reinforced resinous polymer, and lined on Ha inside surface wi 
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lie the operator lo remove the upper member 500 from the earner member 700 by way 



Tie fine bole 750 is made relatively long to provide a substantial fl ow resistance to gas 
present to the chamber 140 when operating at pressures approachiog 4000 Pa when toe 
tower aperture member 520 is installed, and at pressures approaching 300 Pa when lie 



re lower aperture member 520 includes a central bore £00 of substantially 2.5 mm 
i a range of 2-2 mm to 2.7 mm. The lower member 520 



inclndes a screw thread 810 on its up 
threads machined on an inside facing surface of the can 
from the threads 810, the lower member 520 comprises a 1 



er 700. Lower down 



15 These surfaces 820 serve to accnralely define the lateral and vertical position of the second 
aperture within the objective lens 240. Yet lower down me lower member 520. eight 
angularly equj-spaced holes, for example a bole 830 of substantially I mm diameter, 
namely within a range of 0.8 mm to 1.1 mm diameter, are machined laterally into the 
member 520. The holes 830 are arranged to align with the cavity 410 when Ihe lower 

20 member 520 U installed into the carrier rrrnnber 700. Yet lower dor 

520. a recess is machined tor accotnmodatmg a Vfton "0"-ring 840 which is 




no which the aperture 850 is rot 
by way of a clrclip 870. Two flats are rrracMned !m 
member 520 for eiigagmg with a spanner-type tool for enabling ih< 
install the lower member 520 into the carrier member 700. Prefe 
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excessively and potentially shearing the member 520 to lie vicinity of the holes 830. 



Referring 10 Figure 3, (here it shown an orthogonal cross-sectional view of the carrier 
5 member 700 and ihe aperture members 500, 520 mounted into lie objective fens 240. 
The detector 550 is shown attached to an underside surface of the lower plate 400. In 
Figure 4 mere is shown in orthogonal crrjss-scctional view a lower pole piece of the 
magnetic circuit 360 installed onto the chamber 140 with the lower plate 400 mourned onto 
the pole piece. Moreover, the carrier member 700 and In aperture members 500, 520 are 
10 shown installed in position. It will be appreciated from Figure 4 that the carrier member 
700 and the aperture members 500, 520 are relatively small in comparison m the size or 
the BSEM 100 although their function is inmortam to the overall performance of the 



15 Referring now to Figure 5, the upper member 500 fa shown on cross-seclional view. The 
member 500 comprises the slot denoted by 900 tor engaging wfrb the arbrerrrerHtoned 
screwdriver-type tool. Tbe frusto-comal surface 730 is machined to an angle of 
substantially 12" witb respect to a central axis of symmetry A-B, namely within a range of 
10" to 15". A recess 910 is also machined into the member 500 as It is not practicable to 

20 rmchme the thread 720 exactly op to where the frusto-conieal surface slam. It is to be 
appreciated that accurate concentric alignment of the hole 750 to the frustoconicrd surface 
is preferable and can be achieved during inarnifacturc without Dredtog to disengage the 
upper member 500 from a holding chuck whilst fonrung these features as both the hole 750 
and the surface 730 are substantially at one end of Ihe member 500. As elucidated in the 
25 foregoing, the upper member 500 is preferably fabricated from phosphor bronze alloy as 
this material machines well, is meclianicalfy stable and strong, and is non-ferromagnetic. 
Moreover, it is relatively non-porous compared to alrmrmmm, such porosity being a 
consideration when operating the RSEM 100 fat high-vaemtm mode with its chamber 140, 
gun 1 10 and column 120 at substantially Iff 7 Torr. 

30 
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30 
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osoope according to claim 12. wherein the ftnsto-conical strrface of the 
iber subtends an angle in a range of 10" to 15" relative to a m 
lis of the first member. 



15. A microscope according lo amy one of claims 12 to 14, wherein toe frocto-conical 
surface of the second aperture meniber subtends an angle in a range of 15* lo 30" relative 




mbsuntjally 200 |im 



20. A microscope according lo claim 
substantially 1 mm. 



19. wherein the first aperture has a depth of 
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